Effects of diltiazem and propranolol on irreversibility of ischemic cardiac function and metabolism in the isolated perfused rat heart.
Ischemia was induced by lowering the afterload pressure of the perfused working rat heart, and continued until the heart was reperfused by raising the after load. After ischemia, the following changes were observed: decreases in the pressure-rate product (peak aortic pressure X heart rate) and coronary flow; depletion of adenosine triphosphate and creating phosphate; and accumulation of lactate. When the heart was exposed to ischemia for more than 20 min, reperfusion of the ischemic heart could not restore the pressure-rate product and the tissue adenosine triphosphate completely, suggesting that irreversible ischemic damage occurred. Diltiazem (2.41 X 10(-6), 1.21 X 10(-5), and 2.41 X 10(-5) M) or propranolol (1.69 X 10(-5) and 3.38 X 10(-5) M) was provided for the heart 5 min before the onset of ischemia. In the presence of diltiazem or propranolol, the levels of adenosine triphosphate and creatine phosphate were preserved even after 20 min of ischemia. Reperfusion with the normal perfusate after 20 min of ischemia. Reperfusion with the normal perfusate after 20 min of ischemia with the buffer containing diltiazem or propranolol recovered the pressure-rate product that had been decreased by ischemia, depending on the concentration of diltiazem or propranolol provided. These results indicate that diltiazem, as well as propranolol, delays the onset of irreversible ischemic damage of the heart, suggesting their protective effects on the ischemic myocardium.